The present status of biological effects of toxic metals in the environment: lead, cadmium, and manganese.
The number of reports concerning the chemical toxicology of metals which are released in the environment by natural as well as anthropogenic sources, have been increasing constantly. Lead, cadmium, and manganese have found a variety of uses in industry, craft, and agriculture owing to their physical and chemical properties. The environmental burden of heavy metals has been rising substantially by smelter emission in air and waste sewage in water. Further, organic compounds of lead and manganese used as antiknock substances in gasoline are emitted into the atmosphere by automobile exhaustion. Such environmental contamination of air, water, soil, and food is a serious threat to all living kinds. Although these metals are known to produce their toxic effects on a variety of body systems, much emphasis has been placed on their effects on the nervous system owing to apparent association of relatively low or "subclinical" levels of metallic exposure with behavioral and psychological disorders. Clinical and animal data on environmental exposure show that while lead and manganese are most toxic to the nervous system, cadmium exerts profound adverse effects on kidney and the male reproductive system. It appears that the consequences of exposure to lead in adults are less severe than the types of exposure associated with hyperactivity in neonates. Except for a few reports, hyperactivity has indeed been observed in animals exposed to either of these three metals. Experimental work has also shown that these metals produce behavioral changes by altering the metabolism of brain neurotransmitters, especially catecholamines. Recently, it is hypothesized that these metals exert their toxic effect by damaging biological defences which exist in the body to serve as protective mechanisms against exogenous toxins. A voluminous publication list with diverse opinions on the biological effects of metals is available and there is an urgent need to compile assessment of the existing literature to identify the future theme of research work. The problem of metal toxicity becomes even more complex owing to simultaneous or successive exposure of the general population to different physical, chemical, biological, and psychological factors in the environment. The net toxic manifestations produced by multiple exposure should, therefore, be different from those produced by a single factor as the result of their additive, synergistic or antagonistic action. Even though a metal may not exist in sufficient amounts to cause any disability, the toxicity could result when a second factor is also present.(ABSTRACT TRUNCATED AT 400 WORDS)